What are the consequences for infants' health and development of disagreement in fertility intentions between parents? Is it better to be born as the result of a pregnancy that at least one parent intended or one that neither parent intended? If intentions diverge, do infants whose conception was intended by their mother fare better than those whose conception was intended by their father? Despite the wellestablished literature on couples' fertility intentions 1 and on the consequences of unintended pregnancy, 2 these questions have never been subjected to scholarly investigation. In this article, we provide the first analysis of the effects of unintended pregnancy on infants to consider the pregnancy intentions of both parents.
BACKGROUND
The literature on couples' fertility intentions has examined the relationship between intended and achieved or expected fertility. 3 One key conclusion from this literature is that wives report fairly accurately the fertility intentions of their husbands. 4 Another is that individuals' reported intentions may in part embody the resolution of partners' disagreements about intentions, 5 but partners' intentions have significant independent effects on actual fertility. 6 The research also shows that intentions are correlated with actual or expected fertility, and that some pregnancies that are unintended by mothers are intended (or at least not unintended) by fathers. 7 This body of work suggests that fathers' intentions "matter" in that they are predictive of achieved fertility. But fathers' intentions may also affect infants' health outcomes; consequently, understanding fathers' intentions can help shape public policies aimed at improving such outcomes.
The literature on the consequences of unintended pregnancy was the subject of a detailed review in a 1995 Institute of Medicine (IOM) report. 8 The report documented that unintended pregnancy is associated with delayed initiation of prenatal care, maternal cigarette smoking during pregnancy, low birth weight and other detrimental effects in infancy and childhood. However, in the chapter on the consequences of unintended birth, no mention was made of differences in fertility intention between spouses or partners. This omission is of concern because, for example, a substantial proportion of births that are unwanted by mothers are wanted by fathers. 9 As a result of this finding, some researchers have questioned a definition of unwantedness that is based on the mother's fertility intentions alone. 10 Montgomery has gone so far as to argue that "in an area as important as unintended pregnancy, very little additional progress can be expected without serious attention to men's perceptions and behavior." 11 Additionally, the IOM report acknowledged that most studies of the consequences of unintended pregnancy lack an adequate research design to distinguish the effects of fertility intention from those of disadvantaged family back-are more directly involved than fathers in the care of children at these ages. By the same reasoning, we would also expect the effect of mothers' intention (relative to fathers') to be stronger for children born to unmarried women.
While we believe that these hypotheses are sensible, others are possible. For example, if mothers treat infants and children equally well regardless of fertility intention, but fathers favor their intended children, then fathers' intention might have greater influence on infant and child outcomes.
One principal goal of our research is to identify associations between different combinations of parental pregnancy intentions and infant health. The results could form the empirical basis of future research on specific causal mechanisms underlying these associations.
DATA AND METHODS

Outcomes and Control Variables
To examine these hypotheses, we use data from the 1979-1992 National Longitudinal Survey of Youth (NLSY). The NLSY collects detailed information on the outcomes and controls needed for this study, including marital status at birth and pregnancy intention of mother and father for each child, as well as infant health outcomes and parental behaviors during pregnancy and infancy that may be related to health and development.
We focus on infant health for several reasons. First, adverse outcomes such as low birth weight and detrimental parental health behaviors such as cigarette smoking during pregnancy have known long-term effects on children's health and development. 16 Second, because pregnancy intentions are temporally proximate to behaviors in pregnancy and infancy, we expect them to have a larger effect on these outcomes than on outcomes later in childhood. Outcomes later in childhood are affected by contemporary attitudes toward the child and the mediating influences of public interventions, most notably, schools. Consistent with this expectation, most evidence for adverse effects of unintended pregnancy is related to pregnancy behaviors and infant outcomes. 17 The outcomes we study are delayed initiation of prenatal care (after the first trimester, after the second trimester or not at all); cigarette smoking during pregnancy (any and one or more packs per day); whether the mother ever breastfed; and low birth weight (less than 5.5 pounds).
The NLSY oversamples black, Hispanic and disadvantaged white women. Because minority status and disadvantaged background are associated with unintended birth, this sample design yields a relatively large number of unintended births and thus increases the precision of estimates of their effects. Therefore, we included race, Hispanic identification and variables related to family background in regression analyses. The unweighted sample statistics are intended to describe the sample only, and not the corresponding cohort in the U.S. population.
A sufficiently large number of siblings are included in ground, with which it is associated. Disadvantaged background is a risk factor for poor infant health and may account for adverse childhood outcomes after an unintended pregnancy. Recent investigations of these hypotheses have compared health and developmental outcomes among siblings who differ in their mother's pregnancy intention, or have included detailed controls for family background. 12 Estimates based on these methods suggest few adverse effects of unintended pregnancy on infant and child health and development. But this work also relied exclusively on the mother's pregnancy intention.
In this article, we have two objectives. First, we seek to broaden the set of outcomes used to evaluate the utility of incorporating men's fertility intentions. Rather than study whether fathers' intentions help determine achieved or expected fertility, we ask whether such information is useful in predicting child well-being. Second, we seek to expand the literature on the consequences of unintended fertility for children to include fathers' intentions.
HYPOTHESES
Pregnancy intention may be associated with infant and child health for several reasons. Women with unintended pregnancies may fail to engage in healthy behaviors, such as obtaining prenatal care, because of delay in recognizing the conception or denial that it has occurred. 13 Parental disagreements over the desirability of the pregnancy could exacerbate or mediate such consequences. For example, a father who wanted the pregnancy could motivate a mother who did not to seek timely prenatal care, whereas if neither partner intended to conceive, the mother's motivation to get proper care may remain low.
Furthermore, children whose conception was unintended may receive a reduced share of family resources if the cost of adjustment to the unplanned birth falls most heavily on them. Studies of European women denied abortion have emphasized this mechanism to explain poor social development associated with unwanted pregnancy. 14 Again, parents' disagreement regarding pregnancy intentions may affect the severity of the consequences. More resources may be withheld from the child if both parents did not want the pregnancy than if one or both parents intended it.
Assuming that unintended pregnancy is harmful to infant health, two hypotheses regarding the effects of parents' diverging fertility intentions are plausible. The dose-response hypothesis posits that it is better for a child if both parents wanted the pregnancy than if one or both did not, and it is better if at least one parent intended the pregnancy than if neither did. According to the maternal predominance hypothesis, if only one parent intended the pregnancy, it is better for the child if that parent was the mother.
The justification for the maternal predominance hypothesis is evidence that mothers' characteristics, such as educational attainment, are stronger predictors of children's health and development than are fathers' characteristics.* 15 Presumably, mothers have greater influence on health and development in infancy and early childhood because they the NLSY to permit examination of differences in health among siblings according to pregnancy intention. In the NLSY, all household members aged 14-21 were eligible for inclusion in the sample. Beginning in 1986, children of female sample members were included in biennial child assessments. We use data through the 1992 interview. The mothers of the children in our analyses had at least one birth after 1978. For analyses of siblings, the mothers had more than one birth after 1978. We selected children born after 1978 for two reasons. First, several of the control variables and outcomes pertain to the year of the child's birth, and the survey began in 1979. Second, pregnancy intentions were collected beginning in 1982, and recall bias in pregnancy intentions appears to increase with length of recall. 18 Sample sizes vary according to the outcome under consideration. For outcomes related to infant health, sample sizes range from 7,400 to 7,800 children. About 75% of these children have at least one sibling who is also in the sample. Thus, in most of our analyses, the sizes of the full sample and the sample of children with a sibling are similar.
Partner's Intentions
In the NLSY, the mother is asked to report the fertility intention of the father when she reports her intention. Researchers have been divided over whether such proxy information (or even direct information) on fathers' intentions is worth collecting. Thomson, McDonald and Bumpass 19 note that the rationale often provided for excluding male partners from fertility surveys is that men's desires explain "only small marginal variance in couple fertility beyond that explained by wives' desires." But they contend that this conclusion fails to appreciate that the woman's reported fertility intention may represent, in part, the outcome of a joint decision, which could account for why the husband's intention adds little explanatory power. In any case, they find evidence for an important independent role of husbands' intentions on fertility.
Morgan also finds that wives report husbands' intentions accurately, and concludes that models of fertility including both parents' intentions can be estimated with information gathered from the mother. 20 Williams and Thomson reach a similar conclusion, and suggest that random measurement error in either self-reports or proxy reports of intention is a more significant problem than any systematic error in proxy reports about spouse's intentions. 21 Finally, Goldscheider and Kaufman conclude that the utility of proxy reports of spouse's intention depends on the couple's social situation, and that proxy reports are more reliable for married than for unmarried couples; they also strongly encourage demographers to study male pregnancy intentions. 22 Ideally, then, we would have independent information on pregnancy intention from a child's mother and father. Unfortunately, we are limited by available data. Nonetheless, since the questions we attempt to answer have never been addressed empirically, let alone addressed with independent assessments of each partner's intention, we believe that proxy information on fathers' pregnancy intentions provides a valuable first step. Given that mothers' reports of fathers' intentions are more reliable for married couples than for others, and that, for smoking and breastfeeding, chisquare tests rejected equality across marital statuses of the effects of parents' intentions at the 10% level, we analyze births to married and unmarried women separately.
In most interview years, the NLSY collected information on pregnancy intentions from women who identified themselves as pregnant at the time of their annual interview. In years when questions about intentions were not asked, or in cases where a woman did not know or did not acknowledge that she was pregnant when interviewed, questions about pregnancy intentions were asked at the first interview following the birth. As a result, in our sample, about two-thirds of intentions were reported retrospectively (after birth), and one-third prospectively (during pregnancy).
Investigators of unintended pregnancy have for many years questioned the validity of retrospective reports of pregnancy intention. The consensus has been that mothers tend to engage in "ex post rationalization" and therefore understate unintended pregnancy in retrospective reports. 23 Furthermore, some researchers have worried that retrospective reporting and ex post rationalization can lead to biased estimates of the consequences of unintended births (although the direction of such bias is unclear). 24 However, we believe that retrospective reports of pregnancy intentions are unlikely to affect our results, for three reasons.
First, information on both parents' intentions is collected from the mother at the same interview; we know of no evidence or other reason to think that mothers would rationalize their own and their partners' intentions differently. Second, the period of retrospective recall in our sample is short (generally one year or less after the birth), and ex post rationalization is thought to increase with time since conception. 25 Third, in a related study, we conducted an extensive analysis of the effects of retrospective reporting in the sample used here. 26 We found no evidence that retrospective reports lead to biased estimates of the extent or consequences of unintended fertility, including in an analysis of a small subsample of births for which intentions were When the pregnancy was unintended by the father, only about one in 10 mothers reported the pregnancy to be intended (not shown). The 2,614 nonmarital births were characterized by greater parental disagreement than those occurring within marriage. In particular, only 79% of pregnancies that had been intended by the mother had also been intended by the father. assessed both during pregnancy and after birth. Nonetheless, we include a control for retrospective (versus prospective) report of pregnancy intention in all of our analyses.
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Analytic Techniques
To estimate the effects of parents' pregnancy intention on maternal health behaviors and infant health, we specify an empirical model to relate the various outcomes to parents' pregnancy intentions, controlling for possibly confounding factors.* There are four possible combinations of (known) parental intentions: mother and father both intended, neither intended, only the mother intended and only the father intended the pregnancy. Accordingly, the parental intention variables in our statistical models are estimated using three dummy variables relating to these categories. Pregnancies that were intended by both parents form the reference category.
An important statistical problem with the estimation of the effects of parental pregnancy intentions on outcomes related to infant health is the presence of unmeasured characteristics that affect both pregnancy intention and infant health, and therefore might account for estimated associations. To address this problem, we estimate fixed-effects models for mothers, using a sample of women with at least two children. These models identify effects of unintended pregnancies by comparing outcomes of intended and unintended pregnancies in the same family (i.e., betweensibling or within-mother comparisons).
We estimate logit regression models, adjusting standard errors for heteroskedasticity and clustering within families, 27 using algorithms contained in the software Stata. 28 For models with mother fixed effects (sibling differences), we estimate conditional (fixed-effects) logit models. 29 Families contribute to the likelihood function for an outcome only if some siblings differ in the outcome (e.g., at least one sibling was low-birth-weight, and at least one was normalweight). 30 As a result, sample sizes are significantly smaller for the fixed-effects logit models than for the full sample. Nonetheless, the estimates are consistent (unbiased in large samples) for the parameters of interest in the population represented by the entire cross section of siblings. †
RESULTS
Descriptive Analyses
Consistent with findings from previous studies, 31 we found that in the vast majority of cases, parents' pregnancy intentions at the time of conception agreed (Table 1) . Among the 5,514 marital births, 92% of conceptions that had been intended by the mother had also been intended by the father. When the mother had intended the pregnancy and the father had not, most often he had considered it mistimed (3%) or his intention could not be determined (4%); in fewer than 1% of cases had the father not wanted a pregnancy at any time. In accordance with the findings of earlier studies, 32 in about one-quarter of cases in which the mother considered the pregnancy mistimed or unwanted, the father had intended it. The reverse, however, is not true:
*The equation is Y ij = α ó + X ij β + γ 1 MomU ij + γ 2 DadU ij + γ 3 MomU ij * DadU ij + φ j + ε ij, where i is an index of children, and j an index of mothers. Y ij is an outcome related to infant health (e.g., birth weight or maternal smoking during pregnancy), and X ij are exogenous measures of family background and maternal and child characteristics (e.g., the child's sex and year of birth, the mother's race and whether she lived with both parents at age 14). MomU and DadU are indicator variables for a pregnancy unintended by the mother and father, respectively. We interacted mother's and father's intentions (MomU * DadU) to study the consequences of parental disagreement or agreement in pregnancy intention. Also, φ j represents unmeasured, fixed maternal characteristics (i.e., mother fixed effects) associated with maternal behaviors and infant health. †We also estimated linear probability models with and without fixed effects that include all observations. Our conclusions are not sensitive to the choice of model (logit or linear probability). Table 1 contains a large number of categories, and many of the cell sizes are small. In the remainder of the article, we collapse these categories into six: Both parents intended the pregnancy; neither intended the pregnancy; only the mother intended it; only the father intended it; the mother's intention was not determined; and the father's intention was not determined (if the mother's intention was determined). Thus, we combine mistimed and unwanted pregnancies into a single category for unintended pregnancies.
Maternal behaviors during pregnancy and infant outcomes appear to be best when both parents intended the pregnancy (Table 2 , page 201). Children whose conception had been intended by both parents are the least likely to have mothers who delayed prenatal care beyond the first trimester (15% vs. 22-27%) and who smoked during pregnancy (26% vs. 34-37%); they also are the most likely to have been breastfed (52% vs. 33-44%). They and their mothers have the most advantaged backgrounds. For example, their mothers are the least likely to be black or to have been on welfare during the year of the child's birth; these mothers are the most likely ever to have been married and to have lived with both parents at age 14. Differences in family background could account for differences in child and infant outcomes independent of pregnancy intention. We explore this possibility in our regression models, described below.
More interesting, perhaps, are comparisons regarding pregnancies that were intended by the father only and those intended by the mother only. Consistent with the maternal predominance hypothesis, children whose conception had been intended only by their father were less likely to have been breastfed (33%) than were those whose conception had been intended by their mother alone (44%). They also appear to be less likely to have mothers who smoked and who smoked heavily during pregnancy, but these differences were not statistically significant. This pattern could reflect that a much larger proportion of these children have mothers who are black (46%, compared with 28% of those whose conception had been intended only by their mother), because black women were less likely to breastfeed and less likely to smoke, especially heavily (not shown). In sum, the descriptive data demonstrate the need to control for possibly confounding variables in comparing outcomes between births following intended and unintended pregnancies.
Multivariate Analyses
Results from the logistic regression analyses show that among infants born to unmarried women, those whose conception had been intended by neither parent were significantly more likely than those whose parents had both wanted the pregnancy to have a mother who delayed prenatal care (coefficient, 0.5 for the entire sample and 0.7 in the fixed-effects model- Table 3 ). This finding is consistent with the dose-response hypothesis, since not being wanted by both parents (relative to being wanted by both) may be the strongest indicator of an unintended pregnancy. On the other hand, there is no consistent evidence for other elements of the dose-response hypothesis: A pregnancy's being intended by only one parent is not clearly better than its being intended by neither. Nor is there evidence to support the maternal predominance hypothesis.
A question raised in the literature is whether fathers' in- *p≤.05. †p≤.10. ‡Test of the joint hypothesis that the effect of mother only intended equals the effect of both parents intended and the effect of father only intended equals the effect of neither parent intended. §Test that the three coefficients shown are equal. Notes: ref=reference group. Standard errors are adjusted for heteroskedasticity and clustering among siblings. In addition to the categories listed in the table, analyses control for undetermined mother's pregnancy intention, undetermined father's pregnancy intention (if mother's intention is determined); region and urban residence in the year following the birth; mother's race and ethnicity; child's sex, birth order and year of birth; and characteristics of the mother's household when she was 14 (whether both parents were present, whether the household received newspapers or magazines, whether any household member had a library card and educational attainment of the mother's mother). The model also includes a control for the mother's score on the Armed Forces Qualifications Test, administered to the sample in 1980, and for whether the mother reported pregnancy intention during pregnancy or after delivery. In the unmarried sample, one marital status dummy (divorced/separated vs. never married) is included. In the fixed-effects analyses, effects are identified by variation among siblings; effects of explanatory variables that do not vary among siblings cannot be estimated; and observations contribute to the likelihood function only if there is variation within mother (i.e., among siblings) in the outcome.
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timates associated with the other two categories. Estimates related to breastfeeding also do not support the maternal predominance hypothesis. Finally, we cannot reject the hypothesis that father's intention is irrelevant or the hypothesis that what matters is whether both parents intended the pregnancy. We prefer the fixed-effect estimates because they are not biased by unmeasured family background factors. However, since they were based on a relatively small sample, they are imprecise, and statistical tests have less power to detect true differences. For births to married women, few results from the regression analyses are statistically significant. Furthermore, only the estimates associated with breastfeeding suggest a substantial relationship-albeit an imprecisely estimated one. For breastfeeding, all of the estimates are negative, suggesting that children whose conceptions were unintended are relatively unlikely to be breastfed. Tests of whether fathers are irrelevant and whether what matters is that both parents intend the pregnancy are mixed. For the fixed-effects model, we reject the hypothesis that fathers are irrelevant.
Generally, there appears to be little statistical basis for discriminating among the three categories in which at least one parent did not intend the pregnancy. We therefore combined these into a single category, representing pregnancies that were unintended by either parent, and present the results of this alternative classification in Table 4 . We include three outcomes that were excluded from the previous analysis because they occurred infrequently and sample sizes in some categories of parental pregnancy intention were too small for meaningful analysis (initiated prenatal care after the second trimester, smoked one or more packs per day and low birth weight).
There is relatively robust evidence that when either parent did not intend the pregnancy, the woman has an elevated likelihood of initiating prenatal care after the first tentions add explanatory power to mothers' intentions in the determination of pregnancy-related outcomes and infant health. To examine this issue, we tested the joint hypothesis that the effect of a pregnancy's being intended only by the father equals the effect of its being intended by neither parent and the effect of a pregnancy's being intended only by the mother equals that of its being intended by both parents. Put differently, we tested whether, if the mother did not intend the pregnancy, there is no benefit if the father did and if the mother intended the pregnancy, there is no harm if the father did not. The p-values for the chisquare test corresponding to this hypothesis are presented in the table rows labeled "father irrelevant." For prenatal care, since this test is significant (p≤.05) in the fixed-effects analysis (Table 3) , we reject the hypothesis that the father's intention is irrelevant.
We also tested the restriction, suggested by the pattern of results in Table 3 , that children do better if their conception was intended by both parents than if it was not intended by one or both parents. Specifically, we tested for equality of all three effects (coefficients) listed in the table for each model and report the p-values from the associated chi-square tests in the rows labeled "equality of effects." We cannot reject the hypothesis of equality, which suggests that a two-category classification of parental intentions is sufficient.
Estimates related to the incidence of nonmarital women's smoking during pregnancy are not statistically significant regardless of the estimation procedure. For breastfeeding, the results are mixed. Fixed-effect estimates indicate that infants whose conception was unintended by both parents are less likely to be breastfed than are those whose conception was intended by both (coefficient, -0.9). This evidence is consistent with the dose-response hypothesis, but the dose-response hypothesis is not supported by the es- Coefficients from logit analyses (and standard errors) indicating the effects of a pregnancy's being unintended by  either parent on selected outcomes, by mother's marital status and control for undetermined mother's pregnancy intention, undetermined father's pregnancy intention (if mother's intention is determined); region and urban residence in the year following the birth; mother's race and ethnicity; child's sex, birth order and year of birth; and characteristics of the mother's household when she was 14 (whether both parents were present, whether the household received newspapers or magazines, whether any household member had a library card and educational attainment of the mother's mother). The model also includes a control for the mother's score on the Armed Forces Qualifications Test, administered to the sample in 1980, and for whether the mother reported pregnancy intention during pregnancy or after delivery. In the unmarried sample, one marital status dummy (divorced/separated vs. never married) is included. In the fixed-effects analyses, effects are identified by variation among siblings; effects of explanatory variables that do not vary among siblings cannot be estimated; and observations contribute to the likelihood function only if there is variation within mother (i.e., among siblings) in the outcome.
trimester and a reduced likelihood of breastfeeding. There is little evidence of an increased risk of any smoking during pregnancy, and the evidence regarding the risk of heavy smoking during unintended pregnancies is mixed, showing a statistically significant effect for marital births in the cross-sectional analysis. When mother fixed effects are included, the effect is not statistically significant, but the size of this effect may be considered important for two reasons. First, a small proportion of women smoke heavily during pregnancy (about 9% in this sample). Evaluated at this sample mean, the logit coefficient of about 0.4 translates into an increase in the probability of heavy smoking of about three percentage points, or about one-third. Second, since the evidence for adverse effects of heavy smoking during pregnancy for infant health and development is overwhelming, 33 even small changes in such behavior may have important health consequences.
DISCUSSION
Unintended pregnancy is thought to increase risks for adverse health outcomes in infancy. Previous research, including our earlier work, found much less evidence for such effects after controlling for mothers' socioeconomic disadvantage (i.e., in comparisons of siblings). However, all studies of the effects of unintended fertility on infant health that we are aware of have relied exclusively on mothers' pregnancy intentions. Ours is the first to investigate the effect of fathers' intentions on infant health and related behaviors during pregnancy. We found some evidence that fathers' pregnancy intentions matter. Specifically, a child whose conception was intended by her mother generally appears to do better if the pregnancy was also intended by her father. However, there was no evidence that a child whose conception was not intended by his mother does better if the pregnancy was intended by his father. This pattern of results suggests a new classification of unintended pregnancy: conceptions intended by both parents and those not intended by one or both parents. Children born following an unintended pregnancy so defined are at elevated risk of having a mother who delayed prenatal care, did not breastfeed and, possibly, smoked heavily during pregnancy.
These findings are consistent with earlier literature that has examined couples' pregnancy intentions and achieved fertility, in that they reveal statistically significant, meaningful differences between some categories of pregnancies that can be identified only by using information on each parent's pregnancy intention.
Our results are based on mothers' reports of fathers' pregnancy intentions. Therefore, we cannot contribute to the debate over the value of collecting independent information on pregnancy intention from fathers as compared with obtaining information from mothers about both parents' pregnancy intentions. But our results do suggest that future research should examine the value of such information for studies of the consequences of unintended pregnancy for infant and child health and development.
